Correction for baseline fluctuations in the near-IR data.
The matrix of the residuals of the near-IR data is highly structured due to baseline fluctuations. This structure is revealed by a singular value decomposition of the matrix of the residuals (48). The screenplot with the logarithm of the singular values, Figure S1E indicates that the first singular value of the matrix of the residuals stands out, and is responsible for a large part of the rms error of the fit. The first right singular vector ( Figure S1D ) consists of a constant term plus a wiggle, and represents the baseline fluctuations, noise that is highly correlated in the time gated spectra. The first left singular vector ( Figure S1C ) is unstructured, indicating that there is no correlation in the noise between subsequent spectra. We therefore subtracted these estimated baseline fluctuations from the data, thereby reducing the rms error of the fit from 0.450 mOD to 0.203 mOD. Representative traces at 960 and 1025 nm before and after the correction for baseline fluctuations are depicted in Figure  S1A ,B (before) and Figure S1F ,G (after). 
Distributed fit of the near IR data
A global fit using four monoexponential decays results in the four decay associated difference spectra (DADS) of Figure S2B . The two fastest estimated lifetimes are 1.5 and 3.4 ps. The third lifetime was fixed at 200 ps, in view of the visible region data where this value was estimated. The fourth lifetime was much larger than the 1 ns measurement window. The fourth DADS (light green) can be interpreted as P + , the third DADS can be interpreted as H A -. The second DADS (red) can be interpreted as decay of P* (stimulated emission above 920 nm) in combination with rise of the B A -band around 1025 nm. Because of the inverted kinetics this rise is a positive feature in the red DADS, and a negative feature in the black DADS (1). The broad negative feature in the black DADS below 990 nm is more difficult to assign. In combination with the 920-955 nm positive feature superimposed on the red 3.4 ps DADS it represents early P + H A -. When the fastest two decays are assumed to be normally distributed (2) on a logarithmic scale, 2 2 exp( (log( ) log( )) / (2 )){exp( ) ( )} log( )
, the distributions depicted in Figure S2E are estimated. The shapes of the red, blue and green DADS in Figure  S2D and B are identical, but the black DADS is different below 990 nm, due to the "faster decay part" of the second component. The rms error of the fit is only slightly better (0.1%), indicating that the data are consistent with the fast decays being monoexponential or distributed. For target analysis the distributions of the two fast decays can be mimicked by a heterogeneous model with a linear combination of exponentials for the formation of the P + B A 
